Iron requirement of Rhizobium leguminosarum and secretion of anthranilic acid during growth on an iron-deficient medium.
Rhizobium leguminosarum GF160 required iron for growth under aerobic conditions in a chemically defined medium. Maximal growth of bacteria previously depleted in iron was obtained with approximately 50 microM unchelated ferric iron and with glucose as the only carbon source. Growth under iron deficiency did not result in the production of detectable levels of siderophores of either the catechol or hydroxamate types. Growing cells released a Fe3+-reducing agent that was identified as anthranilic acid by paper and thin-layer chromatography, ultraviolet and nuclear magnetic resonance spectroscopy, and mass spectrometry. The amount of anthranilic acid secreted per unit of cell growth was inversely related to the iron concentration in the culture medium and reached concentrations up to 1 mM. Ferric but not ferrous ions were solubilized in the growth medium by anthranilic acid.